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Repor~t 'Noi8204

Mater~ial Finishes am~d Coatintgs WeAt Resistant

Abras ion Reitance

Ab-st fact

Twenty mnaterials consisting of Various fabrics anid tapes (polyester, te-fonj'
nylon, dacrcn), fiberglass laminate (epoxy, polyester, phenolic), epoxy
enamfel hard aniodized coat ings (Aitaachroia Corp., Southgate, Californiia),
lubricant films, and Type 301 Half Hard stainless steel were applied to
2092443 and 707546 aluminum alloy mater'ials and wear tested in various
com~binations in~ aL sliding abr'asion test machine. Dacron tape (Coftnecti~ut
Hard Rubber Co., New Haven, Connecticut, Temp R- Tape) sandwiched be
tween sliding 2m24--T3 aluminumi alloy Surfaces displayed the best wear
preventative characteristics of all the materials tested at 14 cycles of'
oeoillation*under 2.5 psi pressure.

Beference Mappus, L. A., George, J. C., Keller, E. E.,
-~ - "Abrasion Wear Preventive Devices In Vibrating

FaYing Surfaces, Evaluation of," General Dynamics/
Convair Report MV 58-470, san Diego, California,
21 July 1959. (Reference attached.)

*Per $econd
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INTRODUCT-ION

In order to Prevent the abrasiVe wear in faying #Uffaces of Primary at.fu~turre Or
p~arts whass replacemen~t would, be costly, the design grou'PS 3_ritefid to InStall Wear
preventive devices between the prima*r stmaiture nd, bolted ori d-ws paxe1S fAiriftg~j,
ae. This test request was originated to evaluate Various Wear preventive devices
intal&led in clad Aluminum alloy metallic joints and subjected to vibr&ti~h.

TO evaluate, under simulated vibtationt Conditions, various wear preventive devices

installed in clad aluminum, alloy faying surface Joint.

CONCLUSIONS:-

Of the 20 different-wear preventive devices tested, Dacron Temp-ROWape, manufactured
by the Connecticut Held Rubber Co6pny New Haven, Conn.,, wag the best material
tested for use in faying surface joints from the standpoint of wear preventionl anrd
ease of installation.

TEST --SPECI)MS:

Twenty (20) different faying surface combinaions were evaluated. in each combination,
one, surface was attache- to, or a part of, an 4.0 inch thick sheet of 2024-T clad
aluminum. alloy. The other surface was attaohed to a 1.5 x 2 x 3-nh 04-
aluminum alloy block.* The faying surfaces are listed in Table I.

TEST-PROCEDJ3E:

A hotograph of the test jig in showa in Figur-e 1. The design of this mac..hine nade
'it Possible to-1)fafa m test sixteen (1) -yin srface comination-s simultaneouly. A motor
whom* speed was controlled by a Varias tuned two can wheela. Each camnaci
two rods, each rod moving 4 speqimens. The rods were spring loaded to hold them
against the cams. Loads were applied to eic specimen by men f cmlibrated springs.
Conditions set for this test were as follows Th motor ased was eat 5 P
which was approximately fourteen (14) cycles par secondl the cams were made to Elva
an amplitude of' vibration of .06R5 inche@; the sprigs werajusted to give a pressure
of 2 .5 PSI on the faying surface Joint.

Specms wihu -hi own adhesive, were attached to the blocks and sheets b
mean of ouble faced Pormacel 3e. 94 polyester tape.! Tis method of attachment

facilitated the removal and replacemen3t of ftLying surfaces. When it was desired to
plmiat afaig surface from test completely a ea lev a usituted for

the block..
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Report -No. 89 6m094

Material - Finishes and Coatings Wear RoistAnt

Abtasion Ro'i~tAnde

Abstr~act

Twenity materials cnisting Of Various fabrics and tapes (Polyetr eln

nylon) dacton), fiberglass laminate (epoxy, polyester) phentolico), epoxy
enamel hard Anodized coatings (Anachrouie Corps, SbUthgate, California),
lubricant films, and Type 301 Half Hard stainless steel were applied to
202 T3 and 70754T6 aluminum alloy materials and Wear tested in Varijous
combinations in a sliding abrasion test machine. Dacron tape (Connecticut
Hard Rubber Co., New Haven, Coflnecticut, Temp - a- p) sandwiched be
tween siding 2024-T3 aluminum alloy surfaces displayed the best wear
preventative characteristics of all the materials tested at 14 cycies of
ostillfttior*uder 2.5 Psi Pressure2.

Reference: Mappus, L. A., George, J. C., Keller, E. E.,
---- "Abrasion Wear P-reventive Devices In Vi ratig

Faying Surfaces, Evaluation of," General Dynamics/
Convair Report IvW 58"470, San Diego, Calif'ornia,

2Jly 19 9. (Ref'erence attached.)

*Per Second
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INRODUCTION:

In order to prevent the abrasive wear in fayihtg surfaces of primary structures or
parts Whose replacement would be costly, the design group. intenid to install wear
preventive devices between the primary structure and bolted 6h ooi. pafels, fairing8,
etc. This test request wasj originate6d to eValua~te Various Wea&r reetive eie
installed in clad aluminum alloy metallic Joints and subjected, to vibration.

To evaluate, under siftlated vibration Qonditiong, Various wear preventive devices
installed In clad aluminum alloy faying surface joints.

CONCLUSIONS.-

Of the 20 different wear preventive devices tested, Dacron Temp-R-Tape mauftue
by the Connecticut -Hard Rubber Company, New Haven, Conn., was the beat material
tested for use in fayinig Surface Joints from the standpoint of wear prevention aliIj
eas of installation.

TEST -SPEC-IMES:

Twenty (20) different faying surface combinations were evaluated. in each combination,
one surface was attached to, or a part of, an .040 inhtic he of 243 clad
aluminum alloy., The other surface was attached to a 1.5 x 2 x 3 inch 2024-T3
aluminum alloy block. The faying sufaces are listed in Table I.

TEST PROCEDURZ:

A photograph of the test jig is show -Fgure1 h eino hsmciend
it possible to toot sixteeni6 faigsrface oombi~nations simultaneously. A motor
whose speed was controlled by a Varime, turned twoq cam wheels. FSch cam ctuated

two ros, eah rod oving4 speins. The rods were spring9 loaded tohodhe
against ~ ~ -th cas odswr plied to eac sPecimen by means of calibrated springs.

Conditions set for this test were as follow:; The motor speed was set at 850 RPM
which was approximately fourteen (14) cycles per second; the cams were made to vive
an amplitude of' vibration of .06R5 inches; the springs were adjusted to give a pressure
of 2.$ PSI on the faying surface Joint.

Specimens withbout their own adhesive, were attached to the blok adsetsy
men fdouble faced Permael No. 94 polyester tape. This method of attachmen
faciitaed he emoal nd relaemn of ying surfaces. When it was desired to

eliminate a fa an sra from test completely a metal sleeve was substituted for
the block.



ANALYSIS C 0 N V A 1fPAE2
PPAREDM~l MY IMappu- mANoi REP166 NO. )o~ 5&470

CHECCEDBY Gorg/~eier/uth endMODEL 30
mzVnBIo my DOM 2 Jl 1959

T%ST PRocE~uRE: (Cont'd)

The faying turfaoe joints were dis~asseabled periodically for inspection.e Photographs
of the faying rurfaces were taken after 20:, 00-00 and 300 houre of testing.i
These photographs are Shownt in Figures 2 thru, 9. lash hour of tes-til r9pr ese fte
51,000 cyc6les. Tests wert stopped after 300 hours (15,300,00 cycle6.

Results are listed in Table MI Condition6 of the faying surface. are shown in
Figures 2. tbtou-h 9. The F-igure BAsan oitions shown in Table II ref~r
to the location of the moit severe eondition of wear for each, faying surface
combination in the Figures. Positions in the Fi gures are- numbered from top to bottom
and left to right as followsl:

15
2 6
3 7
4 a

Fying surfaces 1, 4, 5,p 6,p0 110 9 n 20 were all elimiated because of galling.
Faying surfaces 8 and 9 wer not considered because it is not practical to keep
the JointO lubricated, laying srface 2,3-,1,14, 15, 16, 1?, and 18 did not
offer as vuch protection as13 and, in addition, would, be inr* difficult to install
in the production shop.

ACKNCWLEDGEMT:

The test jig was designed by Krt. Gerard DeVries of the Convair, San Diego, Engineering
Department.

NOTE: Test data from which this report was prepared may be fou nd in Engineering
Test Laboratories Data Book NO. 3004.m
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